ABSTRACT
Introduction
Complications of surgical wound closure significantly increase morbidity and mortality. Thus, the technique of abdominal closure with the material to be used remains a matter of discussion. Suture selection is dependent on the anatomic site, surgeon's preference, and the required suture characteristics.
For abdominal closure, significant benefit has been shown in using nonabsorbable or delayed absorbable suture.
Nonabsorbable suture is a superior choice because it retains its tensile strength; yet, it has been shown to have an increase in reported incisional pain [1] . This has led many surgeons to opt for delayed-absorbable suture, which is able to retain its original tensile strength for some time and has been reported to have decreased suture pain [2, 3] .
The aim of the present study is to evaluate differences in midline laparotomy closure with a standard closure technique and new-fangled slow-absorbable versus nonabsorbable sutures.
Material and Methods
A prospective, comparative study of patients undergoing laparotomy closure with either STARDIOX (Poly-dioxanone) or STARLENE (Polypropylene) sutures during a 9 month period (1/1/2012-30/9/2012) was performed. All patients who underwent abdominal surgery for gastrointestinal disease through a midline incision were included. Exclusions criteria were patients who were being reoperated upon through the same incision and deaths unrelated to the wound. Patients were stratified according to age, sex, type of operation and degree of operative contamination and were randomly allocated to mass closure of the abdominal wall with continuous STARDIOX (Polydioxanone) or continuous STARLENE (Polypropylene) by the same surgeon. The skin was closed with clips; wound drains were not employed.
All patients received subcutaneous heparin; bowel preparation and antibiotic prophylaxis were given according to the surgeon's usual routine.
Postoperative follow-up was performed at 10 and 30 days (early), and 3 months (late); patients were evaluated and compared in terms of surgical site infection, incisional hernia, burst abdomen, and suture sinus formation. The patients were assessed by two "blinded" observers (surgeons).
All data were recorded using Statistical Package for the Social Sciences (SPSS) 16 for Windows for statistical analyses. As the main objective of the present study was to evaluate patients undergoing laparotomy closure with either STARDIOX (Polydioxanone) or STARLENE (Polypropylene) sutures, data were tabulated comparing between these two groups of patients in terms of surgical site infection, incisional hernia, burst abdomen, and suture sinus formation.
Results
A total of 284 patients were included [141 in the STAR-DIOX (Polydioxanone) group and 143 in the STAR-LENE (Polypropylene) group]. The comparability of the two groups is shown in Table 1 .
The parameters were well matched. There was no statistically significant heterogeneity among the patient characteristics, wound classification, type of surgery and procedure.
The type, number and percentage of complications along with the statistical results are illustrated in Table 2 Complications did not occur in 96.1% of all patients.
Statistical comparisons were performed using the Chi-square test for independence for the categorical dependent variables. The assumptions that apply to the used techniques were not violated. P values below 0.05 were considered significant.
Sinus formation was not noticed and no palpable knots were reported in both groups. Moreover burst abdomen was never encountered. Complication rates were similar for both suture materials.
Particularly, there was no relationship between patients that suffered from incisional hernia and the type of suture that was used, since statistical comparison showed that the Pearson Chi-Square value (Yates' correction for continuity) was 0.001, with an associated significance level of 0.981. Additionally, there was not statistically significant relationship between wound infection and type of suture that was used, as the Pearson Chi-Square value (Yates' correction for continuity) was 0.000, with an associated significance level of 1.000.
No differences were found in any of the follow-up assessments in any of the variables analyzed.
Discussion
The aims of wound closure include maintenance of tensile strength across the wound until tissue tensile strength is sufficient. Tissues should be held in proximity until adequate healing takes place to resist stress without mechanical support. Suture material is a foreign body implanted into human tissues; it educes a foreign body tissue reaction. Complications of wound healing, such as wound infection and incisional hernia, may be caused by patient factors (e.g., nutritional status), inappropriate suture choice, or a technique that causes extreme tension across the wound. Yet, no single material has provided all the characteristics of an ideal suture. In different conditions and with differentiation in tissue throughout the body, the requirements for satisfactory wound closure call for different suture characteristics.
As far as we could elicit from the literature, this clinical trial is the first to evaluate the effectiveness of STARDIOX (Polydioxanone, delayed-absorbable) versus STARLENE (Polypropylene, non-absorbable) for abdominal fascial closure in patients undergoing midline laparotomy incisions closed with a standard continuous technique. The uniform effect of suture technique was reflected in the suture length to wound length ratio (4:1). The two groups were well matched for known risk factors. Patient assessment was "double-blind" as neither the examiner nor the patient knew which suture had been used.
Our results appear to be quite acceptable in accordance with the systematic review of Sajid et al. [4] . The fine results may be related to the physical characteristics and properties of the suture materials. Complication rates were similar for both groups. We had 11 incisional hernias in 284 laparotomies (3.9%) even if they were not directly attributable to suture failure. Patients with incisional hernias were generally asymptomatic. The incidence of burst abdomen was zero.
Eight of these 11 incisional hernias followed colonic surgery (4 in each group). Seven of these 11 cases were emergent operations [4 with STARDIOX (Polydioxanone) and 3 with STARLENE (Polypropylene)]. Moreover 6 out of these 11 patients had a wound infection prior to the incisional hernia (3 in each group) and they had been classified as contaminated or clean/contaminated. Complications did not occur in clean wounds.
Although some incisional hernias do occur for up to 5 years postoperatively [5] , it seems that most will be apparent at 3 months. However, the true incidence of incisional herniation will require longer follow-up.
Sinus formation did not develop in both groups, but it may do so in time.
We found that wounds closed with either STARDIOX (Polydioxanone) or STARLENE (Polypropylene) were generally comfortable; knots were not palpable and patients did not report wound pain.
From the results of our statistic, we can easily find that there are no differences between STARDIOX (Polydioxanone) and STARLENE (Polypropylene). However, there are some other differences between them. In particular, STARDIOX (Polydioxanone) is an absorbable suture composed of the polyester poly (p-dioxanone) with a reliable and predictable absorption. Our experience using STARDIOX (Polydioxanone) revealed superior pliability and smooth tissue passage. Yet, STAR LENE (Polypropylene) is a non-absorbable suture composed of a synthetic linear polyolefin, which elicits a minimal acute inflammatory reaction, followed by gradual encapsulation of the suture by fibrous tissue. Unlike absorbable sutures, STARLENE (Polypropylene) is not affected or weakened by tissue enzymes and conesquently is not subject to any degradation or loss of tensile strength. Moreover, STARLENE (Polypropylene) appears to be an extremely smooth textile, resulting in minimal tissue trauma and no tissue rupture, with outstanding elasticity, allowing for secured knot tying. It has been successfully implemented in contaminated and previously infected wounds as well.
As yet, infection remains the most important postoperative complication seeing as the incidence of incisional hernias may be decreased by the eradication of wound sepsis.
In conclusion, the selection of a specific suture material should be based on the patient, wound, tissue characteristics, and anatomic location. A surgeon's choice may not be based on scientific data, but rather, on the preferences that one has learned from mentors and/or during training. Comprehension of the individual characteristics of available suture materials is important to make an educated selection. Up to now, no one material is ideal and compromises have to be made. Our study suggests that STARDIOX (Polydioxanone) and STAR-LENE (Polypropylene) may be a step towards the goals of suture material and from then on complications of surgical wound closure could be merely a matter of operative technique. Since there are no significant differences between these two suture materials, additional studies may be conducted to estimate their cost-effectiveness and health-related quality of life.
